We show that the spatial scales of the eddies are similar to those of eddies produced by the Gulf Stream and Kuroshio currents (---250 km) and that they are typically generated over 3-10 days [see Barton et al., 1993] . We also describe anticyclonic eddies that propagate over long distances (100-1,000 km) and that last for periods of up to several months. It was more difficult to discern coherent cyclonic eddies because these dissipate within one to several weeks [see McCreary et al., 1989] . The frequency of eddy generation is highest when the wind jets are strongest, which is usually in boreal winter and spring every year, but the Tehuano eddies are generated independently from those in the more southerly passes of Papagayo and Panamfi.
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We show that much larger numbers of eddies form in the eastern tropical Pacific than has been previously reported on the basis of in situ observations or than is predicted by numerical models that do not include realistic, high-frequency wind forcing. This study contributes to documenting better the statistics and characteristics of anticyclonic versus cyclonic eddies in this region. Finally, we suggest that the wind-induced eddies in the eastern tropical Pacific Ocean transport mass, energy, nutrients, plants, and animals from the ocean margin to the ocean interior over distances exceeding 1000 km.
Methods
We examined the shape and speed of rings with multiyear time series of satellite images. Specifically, we use imagery derived from NASA's Coastal Zone Color Scanner (CZCS) and from NOAA's advanced very high resolution radiometers (AVHRRs). The area of study was limited to 75ø-105øW and 3øS-23øN, even though some eddies were observed moving farther west in the CZCS data. We complemented these data with monthly SST and wind series from the Comprehensive Ocean-Atmosphere Data Set (COADS, 1946 (COADS, -1987 .
We named eddies in the image series with a numerical prefix identifying the year of occurrence. We constructed eddy names by choosing the first letter in alphabetical order and adding a suffix identifying the sequential eddy number. Finally, a letter identifies the region of origin of the eddy (i.e., T, Y, or P, depending on whether the eddy was Tehuano, Papagayo, or Panamefio, respectively), and a sign denotes the direction of rotation (i.e., plus sign for cyclonic and minus sign for anticyclonic).
Ocean Color Imagery
The CZCS [Hovis et al., 1980] ]. Clouds were masked using a simple threshold test on the 750 nm band (channel 5). The threshold was selected as the value where the CZCS visible channels, particularly the 670 nm band (channel 4), began to saturate, a point at which atmospheric correction is no longer possible. These pixels, as well as areas potentially contaminated by sunglint, were covered with a mask. All images were mapped to congruent cylindrical equidistant projections.
Because of the irregular coverage provided by the CZCS, we used daily and weekly composites to resolve coherent spatial patterns. Available images were used to derive weekly arithmetic average pigment concentrations. Valid pixels were defined as those having pigment concentrations between 0.04 and 7.0 mg m-3; that is, we excluded missing data, clouds, and extremely high pigment values. The resulting composite images had the same spatial resolution as the input images. Locations affected by clouds or missing data in successive images resulted in smaller temporal bins, thus annual and interannual variations in the number of images may reflect changes in cloud cover and the number of eddies observed.
Sea Surface Temperature Imagery
We examined sea surface temperature (SST) fields using the National Oceanic and Atmospheric Administration (NOAA) multichannel sea surface temperature (MCSST) operational products derived from AVHRR data (MCSST techniques are A Laplacian interpolation was used to fill gaps, with the condition that one valid retrieval exist within nine pixels of the pixel being evaluated. For this work we extracted a window covering our region of interest from each of 235 weekly averaged global maps (October 1981 to December 1989).
Eddy Tracking
We used software developed with the IDL TM (Research Systems, Inc.) environment to visualize the daily and weekly CZCS and AVHRR images, to identify eddies, and to observe the spatial and temporal evolution of each eddy. The visual analyses of these sequences allowed us to determine eddy rotation direction. Eddy translation speeds were estimated by determining the displacement distance of an eddy center over a specific period using the daily and weekly CZCS and AVHRR scenes. When available, the daily CZCS data were examined to assess better the position of an eddy and improve speed estimates derived from the weekly images. Given that we used weekly means and data with spatially degraded resolution (particularly for the AVHRR), we estimate that our error in the estimate of the position of the center could be as high as 20% relative to the diameter of the eddy (assuming, for example, a mean translation speed of 20 km d-l).
Because of the seasonality in cloud cover in this tropical region, it was difficult to find a sequence of images under clear skies between May and October except during 1979 (Figure 2) . One Tehuano and three Papagayos eddies were observed between August 9 and 30, 1979. There were few images available for summers 1980-1986, but enough images were available to infer some of the characteristics of the eddies present. In general, there were fewer clear scenes between Panama and the equator than to the north.
Ancillary Data
We examined multiyear series (1946-1987) of monthly mean SST and surface wind speed gridded at 2 ø x 2 ø from the COADS. To aid our analysis, we accentuated variability in surface winds at various locations in the region by using the square of the wind speed. We also screened the NOAA National Oceanographic Data Center (NODC) database for temperature profiles from expendable bathythermograph (XBT) and hydrographic casts for the period 1966-1990. Where concurrent satellite and cast data were available, surface temperature values were compared. We used the NGDC ETOP05 topographic database, with a spatial resolution of --•5 x 5 min, to examine the morphology of the passes in the Mesoamerican Range. These data provided information on the angle between wind jets and the coast.
Results

Ring Formation
The three passes in the Mesoamerican (Central America) Range focus the force of winds from the Atlantic Ocean onto narrow stretches of the coast of the Pacific Ocean. This forcing varies seasonally with changes in intensity of (1) the trade winds in the Caribbean and of (2) 
Eddy Trains
The CZCS data were useful in identifying the date of eddy genesis, in characterizing their morphology, and in tracing the evolution and dissipation of eddy trains over very long distances (--•2000 km). The high pigment concentrations in the eddies initially result from coastal upwelling associated with the wind jets. These blooms are advected and subsequently maintained or stimulated by upwelling within the eddy structure. Thus the features seen are not only the result of upward or downward Ekman pumping within the core of an eddy.
Indeed, it seems that the advected blooms from the coastal upwelling region dominate the patterns observed in the CZCS data, both in cyclonic and anticyclonic eddies. The AVHRR images are much less useful than the CZCS images to follow the eddies as these move offshore because surface warming of waters rapidly renders the eddies invisible in the IR imagery. 
Anticyclonic and Cyclonic Eddies
The anticyclonic eddies (identified with a negative sign in Tables 1, 2, 
Eddies are identified as Tehuanos (T; 8 eddies), Papagayos (Y; 3 eddies), and Panamefios (P; 2 eddies). Eddy Name is NNAAAANXS, where
